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Gender-Specific Altered 
States of Consciousness 
Leonid Spivak, Natalia Bechtereva, Dmitri Spivak, Sergei Danko 
Human Brain Institute 
Russian Academy of Sciences 
St. Petersburg, Russia 
Kersti Wistrand 
International Association for Near-Death Studies (IANDS Norden) 
Stockholm, Sweden 
The psychological state and neural correlates of 19 women undergoing normal childbirth were 
studied. Frequent occurence of nonordinary psychological phenomena was traced back in 6 
subjects, occurring in active and passive alertness, as well as hypnagogic/hypnopompic peri-
ods, and in dreaming, during the late period of pregnancy, giving birth, and the period of 2-4 
days post partum. The brain activity of the aforementioned subgroup during this time was 
characterized primarily by general activation of the right hemisphere in the bandpass of 
infraslow electrical processes and by more localized (left frontal) EEG activation. The implica-
tions of the data for research on gender-specific altered states of consciousness are discussed. 
I N 1991, a research program on altered states of consciousness (ASC) was begun at the 
the Human Brain Institute of the Russian 
Academy of Sciences in St. Petersburg. The pro-
gram has centered upon the clinical study of states 
conditioned by psychoactive drugs and proce-
dures. It has also included studies in ethnic and 
historical aspects of ASC. This program was the 
first within the framework of the Russian Academy 
of Sciences to be centered upon systematic re-
search in ASC, including their humanistic and 
transpersonal aspects. Since 1997, it has been 
supported by the major Russian foundations for 
fundamental research in life sciences and humanities. 
This short report presents some promising re-
sults obtained within the aforementioned program. 
Its specific objective is to introduce and discuss new 
data on gender-specific ASC acquired as a result of 
studying communicative and cognitive activity of 
normal women who successfully cope with psycho-
logical and physiological stress related to childbirth. 
M... Problems ~ 
T HE MAIN practical problem initially for our 
research in general was that 50 to 70% of 
women giving birth in present-day industrialized 
countries experience more or less pronounced 
depression during the first 10 days postpartum 
(i.e., immediately following childbirth), accord-
ing to a recent report of the World Health 
Organization (Gulbrandsen, 1992). This state has 
not been formally described in terms of symptoms 
and syndromes (Cooper, Murray, & Stein, 1991). 
Nevertheless, it is regarded in present-day clini-
cal psychology as irrelevant or undesirable. As a 
result, it tends to be either disregarded in con-
temporary clinical practice (often labeled under 
the slightly pejorative term of"maternity blues"), 
or treated by means of antidepressive pharmaco-
logical drugs, usually without obvious effect 
(Kumar, 1990). Our basic idea has been that this 
state of consciousness (or a cluster of states), be-
ing absolutely natural (unlike those conditioned 
by psychoactive drugs or even psychotherapy), 
and at the same time definitely nonordinary, could 
provide a constructive model for the systematic 
study of ASC and for the elaboration of new psy-
chotherapeutic technologies. 
M... Methodology ~ 
T HE STUDY was conducted through the facilities 
of the State Institute of Obstetrics and 
Gynaecology in St. Petersburg. Nineteen cases 
were studied: 14 younger women, age 17 to 24, 
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and 5 older women, age 30 to 39. The subjects 
were selected on the basis of two criteria: (a) no 
psychopathological episodes were traced back ei-
ther in preceding life or in the course of this par-
ticular pregnancy, and (b) delivery proved to be 
normal and timely. Neither obstetrical complica-
tions nor considerable (exceeding 150 to 200 g) 
blood loss was registered. Traces of typical "ma-
ternity blues" were noticeable in most cases, but 
mild and short enough not to necessitate admin-
istrating either pharmacological or other kinds 
of special treatment. Low quantities of psychoac-
tive substances were administered in the course 
oflabor for purposes of anaesthesia (see Table 1). 
Each participant was studied twice, the first time, 
1 to 23 days before giving birth, the second time, 
2-4 days after. Each round included a case his-
tory, a medical examination, and registration of 
electrical activity of the brain. The latter com-
prised simultaneous recording of the EEG and 
infraslow electrical scalp (ISEP) activity in 
bandpass 0.05-0.5 Hz, from 16 zones ("10-20 sys-
tem"), the participants remaining in relaxed 
states, eyes closed. ISEP are electrical processes 
derived from the head surface, in a way similar 
to the EEG, but using nonpolarizable electrodes, 
and amplifiers with a bandpass extended to lower 
frequencies, sometimes up to DC (see Hashke, 
Speckmann, & Roitbak, 1992). The registrations 
were performed by a research group led by S. 
Danko (Ph.D.) and which included V. Bolotskikh 
(M.D.) and E. Boyarskaya (M.D.). 
In the second round, a simple psychological 
questionnaire was also included. Its basic objec-
tive consisted in using latent cognitive models ap-
plied by normal women in coping with stress re-
lated to giving birth. In order to implement it, we 
collected set phrases and pragmatic cliches hav-
ing to do with the situation of giving birth fre-
quently used by contemporary female urban 
dwellers in Russia in sharing their feelings or 
experiences with one another (for an introductory 
essay on this particular subculture, see 
Shchepanskaya, 1994); its main traits seem to 
reveal reasonable correspondence to similar 
Western subcultures (Brudal, 1985). Set phrases, 
with different subjects, were collected in the 
course of informal talks in an initial stage of our 
study. The most frequent of these set phrases 
formed our questionnaire, formulated as ques-
tions concerning the period of giving birth, and 
the immediately following period of time (see 
Table 1). The psychometric properties ofthis ques-
tionnaire are currently the subject of a different 
study. Consequently, we tend to regard this pa-
per as presenting our preliminary findings. How-
ever, the rates of occurrence of phenomena in-
cluded into Table 1 correspond roughly to those 
obtained on a group of 132 subjects studied with 
the same methodology and in similar conditions 
(Spivak et al., 1993, p. 241; also cf. Spivak et al., 
1994). The most frequent of these set phrases 
formed the core of our questionnaire, formulated 
as questions concerning the period of giving birth 
and the period of time immediately after (Table 1). 
The women were instructed to give either a 
"yes" or a "no" answer, or to give no answer at all. 
The verbal testing was implemented orally, in 
Russian, by female psychologists. 
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C =Application of psychoactive substances (anaesthesics and/or 
relaxants) in dosages, standard for modern obstetrics ("K" = 
ketamine; "P" = phentanyl; "S" = seduxen and ketamine); 
blank = no psychoactive drugs applied. 
Subjects Nos. 1-6 =Subgroup I; Subjects Nos. 7-19 =Subgroup II 
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Items 1-10 start with the statement: 
"In giving birth I ... " 
(1) ... had a state of consciousness which is quite unusual 
for me; 
(2) ... felt unusual grief; 
(3) ... felt unusual happiness; 
(4) ... heard unusual music (singing, voices); 
(5) ... saw unusual lights (glimpses, colors); 
(6) ... saw a "rapid playback'' of my life; 
(7) ... had an almost telepathic contact with my baby; 
(8) ... had an almost telepathic contact with my (absent) 
relatives; 
(9) ... had an out-of-body experience; 
(10) ... had other sensations, being unusual for me; 
Items 10-26 start with the statement: 
''From the moment immediately following 
giving birth until the present time I..." 
(11) ... had a state of consciousness which is quite unusual 
for me; 
(12) ... had unusually many "color dreams"; 
(13) ... had unusually many "flight dreams"; 
(14) ... had unusually many nightmares; 
(15) ... had unusually many "foreboding dreams"; 
(16) ... had unusual experiences in falling asleep; 
(17) ... had unusual experiences in waking up; 
(18) ... felt unusual grief; 
(19) ... felt unusual happiness; 
(20) ... heard unusual music (singing, voices); 
(21) ... saw unusual lights (glimpses, colors); 
(22) ... saw a "rapid playback" of my life; 
(23) ... had an almost telepathic contact with my baby; 
(24) ... had an almost telepathic contact with my (absent) 
relatives; 
(25) ... had an out-of-body experience; 
(26) ... had other sensations, being unusual for me. 
~ Results ea. 
T HE RESULTS of the psychological testing are 
presented in Table 1. Factor analysis was 
not performed due to statistical limitations on 
the data. However, the structure of Table 1 pro-
vides an initial insight into the constellation of 
different sensations by each subject in the study. 
Without attempting any interpretation at this 
point, we divided the group into two subgroups, 
based on a simple formal criterion. The first (I) 
subgroup (subject Nos. 1-6) was formed by those 
subjects revealing a high rate ofnonordinary psy-
chological sensations (2-6 in giving birth together 
with 3-6 post partum). The second (II) subgroup 
(subject Nos. 7-19) was formed by those subjects 
revealing their low occurence (0-2 in giving birth 
together with 1-2 postpartum). 
The sensations included in Table 1 were ten-
tatively labeled by us as nonordinary, based on 
the fact that they were regarded as either "un-
usual," or occurring at an unusually high rate by 
our subjects. 
Based on this dichotomy, means of the main 
electrophysiological parameters were calculated 
for both subgroups. In several important aspects, 
the difference between subgroups I and II proved 
to be statistically significant. More specifically, 
the right hemisphere ISEP and the left-hemi-
sphere EEG parameters proved to be the most 
constructive for this purpose. Prelabor differences 
tend to be more marked than postpartum ones 
(see Tables 2 and 3). As to other regularities not 
represented in the tables, distributed slight 
changes prevail over the local ones; and if there 
are local changes they tend to prevail in the fron-
tallobe. 
Table 2 
Spatiotemporal Relations (STR) ofEEG and ISEP 
Before and After Giving Birth 
Linear Discriminant Analysis 
STR Group % K M F p 
Dist. Ratio 
EEG-L I 100 7 32.4 10.6 0.00027 
before II 100 
EEG-L I 100 10 57.1 9.5 0.0012 
after II 100 
ISEP-R I 100 2 16.1 22.7 0.00002 
before II 100 
ISEP-R I 100 10 26.3 4.4 0.018 
after II 100 
ISEP-C I 80 8 9.5 2.0 0.16 
before II 92 
ISEP-C I 100 3 5.9 5.2 0.01 
after II 92 
ISEP-C I 100 6 26.9 9.26 0.0006 
all II 100 
Note -L, -R, -C relations in left, right hemispheres, and cross-
hemispherical relations accordingly; 
I - subgroup with a high rate of unusual psychological sensations; 
II - subgroup with low occurence of these sensations; 
K- minimal number of variables in the classification function, 
yielding the results of classification presented in o/o column; 
M - squared Mahalanobis distance between centroids of the 
subgroups in multivariable space (cf. Huberty, 1994); 
F - ratio of the between-group variance over the within-group 
pooled variance; 
p- probability of getting the F-ratio by chance while operating 
with samples from a homogeneous distribution. 
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Table 3 
Local Parameters of EEG and ISEP Before and After Giving Birth 
Linear Discriminant Analysis 
Param. Group % K M F p 
Dist. Ratio 
EEG- I 100 5 17.8 9.6 0.0004 
MACF 
before II 100 
EEG- I 17 1 - -
MACF 
-
after II 92 
EEG- I 100 7 15.3 5.0 0.007 
WACF 
before II 100 
EEG- I 67 
WACF 
1 1.4 5.0 0.04 
after II 100 
ISEP- I 60 
MACF 
3 2.7 2.3 0.11 
before II 100 
ISEP-
MACF 
I 67 2 3.3 5.4 0.02 
after II 83 
ISEP- I 80 4 7.1 4.3 0.02 
WACF 
before II 92 
ISEP- I 83 6 7.5 2.9 0.06 
WACF 
after II 100 
Note MACF - value of the main minimum of an autocorrelation 
function; WACF- half-width of autocorrelation function on .5 
level; for other abbreviations, see Table 2. 
~ Discussion ea. 
I NFRASLOW electrical brain activity is regarded 
in contemporary neurophysiology as provid-
ing the neural basis for relatively stable func-
tional states of the organism. Consequently, the 
pattern ofiSEP processes registered by us could 
be tentatively regarded as forming the neural 
basis of a specific functional state formed by 
women related to the situation of giving birth. 
Bioelectrical activity in the EEG bandpass, es-
pecially localized in the frontal left lobe, is re-
garded as supporting specific modes of percep-
tion and cognition essential for human adaptive 
activity in general (Bechtereva, 1997; cf. 
llyukhina, 1986, pp. 11-16). This regularity could 
be regarded as testifying to the emergence of 
specific cognitive modes, being a part of the spe-
cific functional state related to the situation of 
giving birth. 
Taking into account the prevalence of distrib-
uted changes, one may suppose that this state is 
formed by a general restructuring of brain sub-
systems. Considering the fact that prelabor dif-
ferences are more distinct, one may suppose that 
this state is being formed in advance, tending to 
fade more or less rapidly after giving birth. The 
regularities cited are characteristic for subgroups 
divided by the probability of emergence of 
nonordinary psychological phenomena arising in 
the waking state, in hypnagogic and hypnopompic 
periods, and in the course of dreaming. This re-
sult corroborates the supposition that there ex-
ists a specific altered state of consciousness re-
lated to giving birth and provided by a special 
brain mechanism. The fact that other divisions 
based on traditional psychological tests do not 
demon.strate the existence of similar brain corre-
lates (cf. Kastrubin et al., 1990), allows us to sup-
pose that basing our work on latent cognitive 
models of relevant subcultures of ASC and tak-
ing into account notions elaborated in the frame-
work of humanistic and transpersonal psychol-
ogy is fruitful and constructive. 
The plausibility of a specific state of conscious-
ness related to giving birth has now and then been 
discussed in the psychological literature (a good 
example is D. Winnicott's arguments in favor of 
"primary maternal preoccupation" as the domi-
nating process related to giving birth; cf. Brudal, 
1985, pp. 18-19). However, it has not been for-
mally elaborated and supported by experimental 
data. 
One might suppose that if consciousness states 
tend to form a well-ordered complex system 
(which seems plausible to some serious authors, 
and has frequently been discussed in terms of 
"taxonomies" or "cartographies ofASC" [Dittrich, 
von Arx, & Staub, 1981, p. 192; Grof, 1985, pp. 
92-137; Martindale, 1981, pp. 311-338; Tart, 1983, 
pp. 228-285]), then even the latent existence of a 
separate state, characteristic for only one gen-
der, could bring about qualitative change in the 
overall structure ofitsASC. 
~ Prospects ea. 
I N THE neurophysiological aspect, it would be 
most expedient to amplify the results presented 
above by means of applying other methodologies 
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which tend to reveal traces of gender-specific 
strategies used in processing information by the 
human brain (Shaywitz et al., 1995). In the psy-
chological aspect, it would be promising to extend 
our research by observing participants belonging 
to a traditional society, which would have a strong 
tradition of enhancing gender-specific ASC espe-
cially related to giving birth. (One such study has 
already been initiated in the framework of our 
research by means of testing female inhabitants 
of remote Tatar villages in the U dmurt Repub-
lic.) In general terms, it seems constructive to take 
fully into account novel ideas elaborated in the 
framework of the contemporary "postpatriarchal" 
paradigm (Keller, 1988). 
~ Conclusions e-&. 
1. The communicative and cognitive activity of 
normal women successfully coping with psycho-
logical and physiological stress related to giving 
childbirth may be provided by a specific functional 
state, including the perceptive and cognitive lev-
els, which could thus be tentatively labeled as a 
gender-specific ASC. 
2. The neural mechanism of this state implies 
primarily general activation of the right hemi-
sphere in the bandpass ofinfraslow electrical pro-
cesses, as well as more localized (left frontal) ac-
tivation in the bandpass of EEG. 
3. Transpersonal notions and conceptual sche-
mata are most constructive for psychological test-
ing of gender-specific ASC and for the elabora-
tion of general strategies for their study. 
Notes 
The authors are grateful to Professor N. Bechtereva 
for constant support and advice. This work was sup-
ported by Grant No. 98-06-08004 from the Russian 
Foundation for Studies in the Humanities. For com-
munications about this report, contact Dmitri Spivak. 
Editors' note: We are sad to report that Dr. Leonid 
Spivak died as this issue was going to press. 
References 
Bechtereva, N. (1997). On the human brain: The XX'hcentury 
and its last decade in human brain science. St. Petersburg: 
N otabene Publishers. (Parallel text in English and Russian) 
Brudal, L. (1985). Foedandets psykologi. (C. Johnson, Trans.). 
Stockholm: N atur och kultur. (In Swedish; Originally pub-
lished in Norwegian, 1983) 
Cooper, P., Murray L., & Stein A. (1991). Postnatal depres-
sion. InA. Seva (Ed.), The European handbook of psychia-
try and mental health (pp. 1255-1262). Barcelona/ 
Zaragoza: Anthropos/Prensas Universitarias de Zaragoza. 
Dittrich, A., von Arx, S., & Staub, S. (1981). International 
study on altered states of consciousness (ISASC). Part 1: 
Theoretical considerations and research procedures. 
Schweizerische Zeitschrift fur Psychologie und ihre 
Anwendungen, 3, 189-200. 
Grof, S. (1985). Beyond the brain: Birth, death, and transcen-
dence in psychotherapy. Albany, NY: State University of 
New York Press. 
Gulbrandsen, A. (1992). Adaptive aspects of postpartum de-
pression. In Reproductive life: Advances in research in 
psychosomatic obstetrics and gynecology (pp. 134-139). 
Carnforth-Park Ridge: Parthenon. 
Hashke, W., Speckmann, E., & Roitbak, A. (1992) Slow po-
tential changes in the brain. Boston: Birkhauser. 
Huberty, C. (1994). Applied discriminant analysis. New York: 
Wiley. 
Ilyukhina, V. (1986). Neurophysiology of functional states of 
man. Leningrad: N auka Publishers. (In Russian) 
Kastrubin, E., Chetvertakov, V., Timofeyev, V., & 
Shapovalenko, S. (1990). Brain electric activity in evalua-
tion of effectivity of relieving the pain of childbirth with 
the help of impulse currents. Obstetrics and Gynaecology, 
3, 70-71. (In Russian) 
Keller, C. (1988). Towards a postpatriarchal modernity. In 
Spirituality and society: Postmodern visions (pp. 63-80). 
Albany, NY: State University ofNewYork Press. 
Kumar, R. (1990). Childbirth and mental illness. Triangle: 
Sandoz Journal of Medical Science, 2/3, 7-82. 
Martindale, C. (1981). Cognition and consciousness. 
Homewood, IL: Dorsey Press. 
Shaywitz, B., Shaywitz, S., Pugh, K., Constable, R., 
Skudlarski, P., Fulbright, R., Bronen, R., Fletcher, J., 
Shankweiler, D., Katz, L., & Gore, J. (1995). Sex differ-
ences in the functional organization of the brain for lan-
guage. Nature, 373, 607-609. 
Shchepanskaya, T. (1994). The world and the myth of moth-
erhood: St. Petersburg in the 1990s: Essays on female tra-
ditions and folklore. Ethnographical Review, 5, 15-27. (In 
Russian) 
Spivak, L., Spivak, D., & Wistrand, K. (1993). New psychic 
phenomena related to normal childbirth. European Jour-
nal of Psychiatry, 4, 239-243. 
Spivak, L., Spivak, D., & Wistrand, K. (1994). New type of 
psychic process specific for giving birth. Network, 55, 19-
21. 
Tart, C. (1983). States of consciousness. El Cerrito, CA: Psy-
chological Processes. 
Gender-specific Altered States of Consciousness 185 
The Complementary Principle 
Mikhail Zlatkovsky 
186 The International journal ofTranspersonal Studies, 1998, Vol. 17, No. 2 
